The Present Relationship between Japanese Workers' Health Status and Lifestyle: Ichiro SAKURADA, et al. Department of Hygiene, Chiba University School of Medicine-To clarify the factors of lifestyle which are really relevant to present Japanese industrial workers' health, the relationship between physical or mental health status and lifestyle among workers of three different companies in Japan (2265 male) was investigated. The indices of physical health status investigated here were as follows: SBP, DBP, GOT, GPT, γ-GTP, T-CHO, TG, RBC, Hb.
constitutes a cause of some diseases [8] [9] .
According to the information based on those studies, advice on daily life has been given to Japanese industrial workers, especially to workers who have any trouble with physical health. In Japan, all employers are under obligation to make workers undergo medical examinations. The Industrial Safety and Health Law has enforced this obligation. Health care based on the results of medical examinations such as health education by an industrial physician or a public health nurse has been an obligation since 1996.
On the other hand, mental health care has just begun among Japanese industrial works. Many problems related to mental health have become evident paralleling changes in the working environment or changes in the style of employment such as the abolishment of lifetime employment.
Under these working conditions, we thought it important to identify the lifestyle factors which are the most relevant to present day Japanese industrial workers' health and to adequately measure workers' health. This prompted to us perform a cross-sectional study on the relationship between physical or mental health status and lifestyle among Japanese workers in three different companies.
Methods
The target companies of this investigation were a rubber-product manufacturing company (K Company), an electric-device manufacturing company (H Company), and an aluminum-product manufacturing company (Y Company).
The data for all male workers who underwent a medical examination at each company were analyzed. A total of 1,200 male workers in K Company, 649 male workers in H company, and 416 male workers in Y Company were examined (Table 1) .
Workers in K Company worked in two shifts, and the majority of them had graduated from high school.
Workers in H Company worked in three shifts with the majority of them also having graduated from high school.
Workers in Y Company were on day work and the majority of them were university graduates. In this study, systolic blood pressure (SBP), diastolic blood pressure (DBP), GOT, GPT, γ-GTP, total cholesterol (T-CHO), triglyceride (TG), RBC, and hemoglobin (Hb) were used as indices of physical health status and were obtained from the health examination data. The Self-rating Depression Scale score (SDS) [10] [11] [12] was used as an index of mental health status ( Table 2) .
Information on sleeping time, working time, number of holidays per month, eating breakfast, eating snacks, consumption of soft drinks, consumption of alcohol, smoking, and habitual physical exercise was obtained by means of a questionnaire at the time of the health examination, and was used as the explanatory variables. The obesity index was included in the explanatory variables of lifestyle as a factor reflecting behavior in daily life.
Nine indices of physical health status, SDS, age, and obesity index were treated as quantitative variables, and the explanatory variables of lifestyle except the obesity index were treated as qualitative variables, as shown in Table 3 .
The general linear models (GLM) were used to analyze the relationship between the physical or mental health status and lifestyle of workers in each company and all workers examined. The formula for the GLM procedure was as follows:
where β 0 -β 11 are coefficients. GLM were performed with SAS/STAT software.
Results

I Relationship between Physical Health Status and Lifestyle
The results of analysis of all workers are shown in Table 4 According to the results of the analysis of all workers, the obesity index was significant in all indices of physical According to the analysis for each company, the obesity index was significant in all indices of physical health status in all companies. Age was significant in all indices of physical health status except GOT in K Company, significant to DBP,GOT, γ-GTP,T-CHO,RBC, and Hb in H Company, and significant to SBP,DBP, γ-GTP,T-CHO, and TG in Y Company. But no lifestyle parameter except the obesity index, which was significant in all indices of physical health status in all three companies, was found.
II Relationship between Mental Health Status and Lifestyle
The results of analysis of all workers and each company are shown in Table 5 .
According to the analysis of all workers, age, sleeping time, smoking, and habitual physical exercise were significant in SDS which is an index of mental health status. Advancing age and lifestyle parameters such as sleeping longer, smoking and habitual physical exercise had a close relationship to mental health.
But no lifestyle factor significantly related to the index of mental health status in all three companies was found.
Discussion
Breslow pointed out that seven lifestyle factors (sleeping pattern, eating breakfast, eating snacks, obesity, physical exercise, smoking and consumption of alcohol) affected health status [1] [2] [3] [4] . Morimoto conducted a double check study concerning the relationship between health status and eight lifestyle factors (cigarette smoking, consumption of alcohol, physical exercise, mental stress, sleeping pattern, nutritional balance, eating breakfast and working pattern) in a working population, and arrived at the same conclusion 5) .
In recent studies it has been reported that a healthy lifestyle is associated not only with health status and disorders but also with causes of disease such as changes in the immune system [8] [9] .
The fact that the structure of disease or lifestyle varies according to occupation has been confirmed [13] [14] [15] [16] [17] . In working populations, significant relationships between physical health status and lifestyle factors such as dietary habits, consumption of alcohol and smoking have been reported 5, 18, 19) .
Takeda reported that the type of occupation might change the lifestyle, as a result of which, physical health status might vary owing to differences in occupation or the type of work 20) . For example, workers in manufacturing companies enjoy more average annual holidays than in other kinds of companies in general, and blue-collar workers tend to enjoy holidays with greater physical and mental satisfaction than white-collar workers.
In this cross-sectional study, the obesity index was significantly related to all indices of physical health status in all three companies. In Japan all employers are under obligation to make workers undergo medical examinations. Any company which employs 50 or more workers is also under obligation to designate an occupational physician. Especially since the amendment to the Industrial Safety and Health Law in 1996, health care, such as counseling by an occupational physician or public health nurse, has been enforced, but the results of this study show that obesity influenced physical health in all three companies, suggesting that obesity is one of the most difficult lifestyle factors to improve.
Kaneko reported that consumption of alcohol affected liver function, and smoking affected blood pressure in studies on a Japanese car-manufacturing company and a Japanese car-sales company 21) . Metzner reported that drinking and smoking are related to eight kinds of health measures, whereas eating breakfast and sleeping time are not 22) . Whitehead reported that Hb is significantly increased in smokers, and RBC is reduced by alcohol consumption 23) . In this study, sleeping time, eating breakfast, consumption of alcohol and smoking were related to blood pressure in all groups of workers. Consumption of alcohol was related to γ-GTP. Habitual physical exercise was related to RBC. Sleeping time and smoking were related to Hb. The effects of sleeping time, eating breakfast, consumption of alcohol and smoking varied among the three companies. These results may be attributable to differences in job type (blue-collar or white-collar), educational level (graduated high school or university) and work shift (shift work or daytime work). In addition, the average age at Y company was lower than that at the other companies.
Only obesity was significantly related to all indices of the physical health status of workers in all three companies. The lifestyle of workers with any serious physical disorders might have already been improved by health education. This may be one reason why no relationship between lifestyle and physical health status was found in this cross-sectional study. But obesity was significantly related to all indices of physical health status in all three companies. Obesity is supposed to be the most important lifestyle factor which affects health status. Therefore devising measures to counteract obesity is thought to be the most urgent matter in the management of workers' health.
Irie reported that alcohol drinking and smoking were associated with worsening of mental health status, whereas habitual physical exercise affected an improvement in mental health status in a working population 24) . It was also reported that mental health status reflects lifestyle [25] [26] [27] [28] [29] [30] [31] . Morimoto reported that habitual physical exercise, consumption of alcohol, lack of attention to dietary habits, and excess soft drink consumption relate to mental health status factors such as SDS, but sleeping time or smoking in male habitants did not related to it significantly 32) .
In this study, age, sleeping time, smoking and habitual physical exercise significantly affected to the index of mental health status only in the analysis of all workers. But in the analysis of each company, age and sleeping time were significantly related to the index of mental health status in K and Y companies. Smoking was significant to the index of mental health status in Y company and habitual physical exercise in K company. Consumption of alcohol was not significantly related to the index of mental health status in any company.
It was thought that differences in the influence of sleeping time among the three companies were due to the difference in shift work: 2 shift work (K company), 3 shift work (H company) and daytime work (Y company). In addition, the distribution of sleeping time in Y company was different in K and H companies. Two shift work requires constant overtime work, and most of the workers in Y company were engaged in research and development which are known to require overtime work. The difference in the distribution of working time among the three companies sustains this argument. In these populations, prolonging sleeping time may reduce the SDS score.
SDS scores of non-smokers were significantly lower than those of smokers only in Y company and in all workers, although the reasons were not clear.
It seems that habitual exercise reduced the SDS score in all workers and in K company, and similar coefficients were observed in H and Y companies but were not significant.
This result partly agrees with previous reports [24] [25] [26] [27] [28] [29] [30] [31] . No common lifestyle which is significantly relevant to mental health status was found in any of the three companies. It can be said that lifestyle may affect mental health status less than physical health status.
Nowadays it is reported that worker's stress has been increasing due to the complicated nature of work and to other factors such as changes in work circumstances, changes in the type of employment, or restructuring of companies.
In the administration of workers' health, understanding the actual conditions of work in detail is therefore required at each company. Further investigations which include estimating the index of a healthy lifestyle must be conducted with regard to workers' health administration in Japan.
